ions was found to be 7.5 at.%, and the critical transfer distance was calculated to be 10.907 Å.
Introduction:
Recently, much attention has been paid on investigating red emitting phosphors owing to their potential applications in X-ray mammography [1] , in display devices [2] [3] and especially in white light emitting diodes (WLEDs) [4] [5] [6] . Eu 3+ -doped luminescent materials as the main and outstanding red-emitting phosphors, such as Eu 3+ doped Y 2 O 3 [3] , Y 2 O 2 S [7] , R 2 (MoO 4 ) 3 (R=La, Y, Gd) [8] and NaEu(WO 4 ) 2 [5] , have been studied for decades due to the transition of 5 D 0 -7 F J (J = 1-6) of Eu 3+ . However, these excellent red emitting phosphors can hardly fulfill the demands for novel high-performance materials. Therefore, the exploration of novel luminescent host materials remains a meaningful work.
The crystal structures of rare earth oxysulfides RE 2 O 2 S and oxycyanamides RE 2 O 2 CN 2 are closely related [9] and consist of RE 2 O 2 2+ layers and their interleaving anions. Eu 3+ doped RE 2 O 2 S has been widely used as phosphor for CRT [10] . The luminescence properties of Y 2 O 2 CN 2 : Eu 3+ are quite similar to those of the commercially used red emitter Y 2 O 2 S: Eu 3+ [9] . Therefore, oxycyanamide compounds are considered to be efficient host candidates for good luminescence performance.
Rare earth dioxymonocyanamides (RE 2 O 2 CN 2 , RE=La, Ce, Pr, Nd, Sm, Eu, Gd) [11] were prepared by nitriding a mixture of rare earth oxide in flowing ammonia at determined by powder X-ray diffraction (XRD). Luminescence properties and the concentration quenching characteristics were also investigated in detail.
Experimental:
Powder samples with the general formula ( finely mixed in an agate mortar. The mixture was placed at the end of a graphite boat, while active carbon was put in the upcoming flowing gas at the other end. After that, the mixture was fired at 600 °C for 9 h, then 750 °C for 12 h and finally cooled down to room temperature under NH 3 atmosphere in a tubular furnace. The sintered samples were further washed with distilled water to remove LiF by-products (determined by XRD) from the reaction product and dried at 120 °C in air. Finally, the as-prepared fine powders were collected for characterization.
Powder X-ray diffraction (XRD) data were recorded using a Bruker AXS D8
Advance diffractometer ( Radiant Imaging color calculator software. All spectroscopic measurements were carried out at room temperature. (PDF#49-1169), as shown in the second part of Fig. 1 . The shift of diffraction angles can be attributed to the replacement of the smaller Gd 3+ (r = 0.100 nm) by relatively larger Eu 3+ (r = 0.101 nm), indicating a compacter lattice configuration. Meanwhile, the Eu 3+ doping limit has been increased to 10 at. % compared to 4 at. % previously reported in sol-gel synthesis [15] . samples. The other peaks around 400-500cm -1 have not been assigned as yet. Figure 5 illustrates the excitation (monitored by 626 and 614 nm) and emission (excited by 300, 395 and 467 nm) spectra of the GOCN-5 sample. The excitation spectra (Fig. 5a) The emission spectra of GOCN-5 ( Fig. 5b ) at different excitation wavelengths are very similar both in shape and relative intensities. The strongest peak splits into two peaks at 614 and 626 nm which originates from the electric dipole transition
Results and Discussion
of Eu 3+ , indicating that Eu 3+ occupies a site with no inversion center low symmetry in GOCN-5 [19] . This transition is sensitive to crystal-structure and chemical surroundings. According to previous studies, the dominated emission of Y 2 O 3 :Eu 3+ is located at 613 nm [20] and Y 2 O 2 CN 2 :Eu 3+ shows red luminescence at 614 nm and 626.5 nm [9] which are both due to the 5 D 0 → 7 F 2 transition within europium.
Meanwhile, the emitted radiation of Gd 2 O 3 :Eu 3+ is dominated by the red emission peak at 612 nm [21] . From the predominant peaks at 614 and 626 nm, it can be further proved the formation of the oxycyanamide host [13] [14] [15] . Some weak peaks can be observed at 580 nm, 590 nm, 594 nm and 653 nm, corresponding to the forbidden ions which can be calculated by the following formula [22] :
Where V is the volume of the unit cell, X c is the critical concentration of Eu 3+ ions and N is the number of lattice sites in the unit cells that can be occupied by Eu 3+ ions. [11] . This kind of structure leads to a long interlayer distance between the Gd 2 O 2 2+ slabs (≈0.57 nm) which contributes to the higher doping concentration of Eu 3+ [15] . Fig.6 . Excitation (a) and emission (b) spectra of (Gd 
Conclusion
In this paper, pure phase (Gd 
